. Their most unmet need is information (Chen et al., 2016; Heckel et al., 2015; Sklenarova et al., 2015a,b) , with the patient often being their main source of information (Beaver & Witham, 2007) . Moreover, even 5-16 years after the cancer diagnosis, a small proportion of caregivers still report unmet supportive care needs (Turner et al., 2013) . Thus, strategies to identify and support this group are crucial to enable the majority to return to normal life.
An important goal is to identify the different supportive care needs of caregivers and the risk factors for dissatisfaction (e.g. young age, gender, cancer type, caregiver status) over time (Etenberg et al., 2010; Lambert et al., 2012; Madsen & Poulsen, 2011; Sklenarova et al., 2015a,b) . For this purpose, clinicians and researchers need to validate instruments to assess caregivers' unmet needs with a multidimensional approach. There are fewer studies and scales assessing caregivers' supportive care needs during the early and curative stages of the cancer pathway (Heckel et al., 2015; Prue, Santin, & Porter, 2015) .
Seven self-report validated questionnaires assessing the supportive care needs of cancer caregivers were identified in a recent systematic review (Prue et al., 2015) . The Supportive Care Needs Survey -Partners and Caregivers (SCNS-P&C) (Girgis et al., 2011) seems to be one of the most promising instruments. First, it may be appropriate for clinical use and has been developed for all types of caregivers (not only partners). Second, the English and German validations present good psychometric properties (Girgis et al., 2011; Sklenarova et al., 2015a) . Third, the scale corresponds to a cancer patient French version, the Short-Form Supportive Care Needs Survey (SCNS-SF34-Fr) (Brédart et al., 2012) . The interdependence between the experience and health of patients and caregivers makes it essential to provide supportive care for the patient-caregiver dyad (Kershaw et al., 2015; Northouse, Williams, Given, & McCorkle, 2012) . The SCNS-P&C is based on a literature review and existing instruments assessing caregivers' supportive care needs.
The objective of this study was to assess the psychometric properties of the French version of the SCNS-P&C. First, the factor structure of the scale and the internal consistencies were investigated.
Second, the convergent and discriminant validity and the test-retest reliability of the SCNS-P&C-F were evaluated.
| ME THODS

| Sample
| Participants
Caregivers over the age of 18, who perceived themselves as the main caregiver of a cancer patient (all types of cancer) under treatment or follow-up until 5 years after diagnosis, without a psychological or physical inability to reply to the questionnaire, were eligible to participate in the study. The main caregiver was defined as the relative providing the most support for the patient in daily life. This study was performed in accordance with the Declaration of Helsinki.
| Data collection
The study was proposed via the Seintinelles site (https://www. seintinelles.com) and its different ways of diffusion. Seintinelles is a non-profit association and the first collaborative cancer research platform in France, which connects researchers and citizens in order to accelerate cancer research. All citizens -survivors or ill citizens or not -can create one's Seintinelles account to participate in one of the online studies. The studies can involve completing an online questionnaire, meeting a researcher for an interview or participating in a focus group. Subscribing only involves receiving an email as soon as a study is launched. The platform now includes more than 21,000 volunteers throughout France. The majority of them are non-sick (66%), aged 31-40 (25%) and women (95%).
The aim of this research was explained, and informed consent was obtained from all participants. Eligible caregivers completed the whole questionnaire online, which included sociodemographic and medical data, unmet supportive care needs (SCNS-P&C-F), anxiety and depression symptoms (Hospital Anxiety and Depression Scale, HADS), and health-related quality of life (CareGiver Oncology Quality of Life, CarGOQoL) scales. Finally, an email was sent 2 weeks after the first completion of the questionnaire to ask participants to respond to a retest (T2). The retest questionnaire assessed unmet supportive care needs (SCNS-P&C-F) and whether caregivers thought they had experienced remarkable personal or medical events since the first completion. This enabled the reproducibility of the SCNS-P&C-F questionnaire to be assessed.
The study was also proposed during medical consultation in a cancer centre to increase the sample size and test the questionnaire with a paper version. All eligible caregivers gave their consent and completed the same questionnaire once than caregivers recruited via the Seintinelles site.
| Measures
| Sociodemographic and medical data
Caregivers completed a questionnaire assessing their own sociodemographic variables (including age, gender and employment status) as well as those of the patient, and the medical situation of the patient (including cancer type and stage of treatment).
| SCNS-P&C-F
The French version of the SCNS-P&C, based on the original English version (SCNS-P&C, (Girgis et al., 2011)) , is a multidimensional questionnaire, assessing the supportive care needs of cancer caregivers. The authors of the original version authorised us to use the SCNS-P&C. The forward-backward technique was used to translate the questionnaire into the French language, based on the international guidelines for translation procedures (Beaton, Bombardier, Guillemin, & Ferraz, 2000) , as following for the German version of the SCNS-P&C (Sklenarova et al., 2015a) , and the recommendations of EORTC Quality of Life Group (Dewolf, Koller, Velikova, Johnson, & Scott, 2009 
| HADS
This scale provides an index of the number and severity of anxiety and depression symptoms endorsed. It is composed of 14 four-point items (seven evaluating anxiety and seven depression), with a 4-point Likert response scale. One score is generated for each domain (anxiety and depression) on a 0-21 scale so that a high score corresponds to a high level of anxiety or depression (Razavi, Delvaux, Farvacques, & Robaye, 1989) . Each score was computed if at least half of the items of the corresponding scale were answered, assuming that the missing items did not differ from the other items.
| CarGOQoL
This scale assesses the health-related quality of life of caregivers of cancer patients (Minaya et al., 2012) . It is composed of 29 items with a 5-point Likert scale (from 'Never/Not at all' to 'Always/Very much') which assess 10 health-related quality of life dimensions: psychological well-being, burden, relationship with health care, administration and finances, coping, physical well-being, self-esteem, leisure time, social support and private life. One score is generated per dimension on a 0-100 scale so that a higher score indicates a better healthrelated quality of life.
| Statistical analysis
Statistical analysis was performed with R 1 (version 3.4.0), SAS (SAS Institute Inc., Cary, NC, USA version 9.4), and STATA (SE 12).
In accordance with the SCNS-P&C, the items of the SCNS-P&C-F were re-coded on a 4-point scale. The responses 1 'no need' and 2 'satisfied need' were re-coded as the category 1 ('no need').
Consequently, the next three responses -low, moderate and high unmet needs -were rescored from 2 to 4. Descriptive item statistics were examined to identify possible ceiling and floor effects. Items with a response percentage greater than 90 on extreme values 1 or 4 must be excluded (Kline, 1993) . The percentage of missing data was also examined.
All analyses were carried out on patients with at least one item answered on the SCNS-P&C-F questionnaire except for the Varimax rotation, which was done on complete cases (i.e. on patients with no missing items on the SCNS-P&C-F).
| Sample size justification
The validation sample size was calibrated according to the testretest analysis. To demonstrate that the intraclass correlation coefficient (ICC) is equal to 0.7 with the width of the 95% confidence interval of 0.2, 103 patients should complete both baseline and measure at T2.
It was planned to include a minimum of 300 partners and caregivers in order to ensure the statistical robustness of all the analyses. In particular, exploratory factor analysis (EFA) to investigate the dimensionality of the questionnaire requires a minimum of 150 patients (Nunnally & Bernstein, 1994) , with a minimum of 30 patients per response category with five response categories per item.
Regarding the reliability analysis (Walter, Eliasziw, & Donner, 1998 ), a sample of 220 patients is required to achieve 80% power to detect differences in the α-coefficient under a null hypothesis of 0.60 and the alternative hypothesis of 0.70 using a two-sided F-test with a significance level of 0.05.
| Factor analysis and reliability
An exploratory principal component factor analysis with Varimax rotation was performed in order to assess the structure of the questionnaire and because the two previous validations revealed different structures. The scree-plot and the Eigenvalue >1 criteria were used to identify the number of factors to retain. An item was eligible to be associated with a factor if its factor loading was above 0.30.
When the item revealed significant loadings with several factors, the item content was used to decide on its assignment. Cronbach's alpha coefficient was used to determine the internal consistency of the factors (above 0.70) (Cronbach, 1951; Lance, Butts, & Michels, 2006 ).
| Construct validity
Construct validity was examined via the convergent and divergent validity of the scale with the other scales (HADS, CarGOQoL).
Pearson's correlations were performed to examine the convergent (r ≥ 0.40) and divergent (r < 0.40) aspects between the different factors of the SCNS-P&C-F and the dimensions of the other scales (Swinscow & Campbell, 1997) . We hypothesised that the unmet supportive care needs of caregivers are correlated positively with their anxiety and depression symptoms and impaired health-related quality of life, and negatively with their psychological well-being, social support and age (Girgis et al., 2011 (Girgis et al., , 2013 Kim, Kashy, Spillers, & Evans, 2010; Lambert et al., 2012; Shin et al., 2011) . Student's t-tests and Kruskal-Wallis nonparametric tests were used appropriately to identify discriminant validity further. We expected that younger caregivers (Friðriksdóttir et al., 2011; Girgis et al., 2011; Lund, Ross, Petersen, & Groenvold, 2015; Shin et al., 2011) , women (Lambert et al., 2012) and caregivers with anxiety and depression symptoms (Lambert et al., 2012; Lund et al., 2015; Oberoi et al., 2016) would report higher unmet supportive care needs.
We also expected an effect of the type of relationships (e.g.
partner, parent) between the patient and caregiver (Friðriksdóttir et al., 2011; Lambert et al., 2012; Sklenarova et al., 2015a) and cancer (Girgis et al., 2013; Lambert et al., 2012; Sklenarova et al., 2015a ) on the unmet supportive care needs of the caregiver. In line of Gwaltney, Shields, and Shiffman (2008) , no significant difference was expected between the different completion types (i.e. paper vs.
online) of the SCNS-P&C-F.
| Reproducibility/repeatability
The test-retest reliability of the SCNS-P&C-F was assessed using the intraclass correlations (ICCs) between the baseline and retest 2 weeks later (≥0.70) (Shrout & Fleiss, 1979) . Only caregivers who completed the questionnaire within 30 days of the T1 assessment and reported no remarkable event since T1 were included for the test-retest reliability.
| RE SULTS
| Participants
Of the 327 caregivers included from May 2016 to February 2017, 277 caregivers completed the questionnaire online and 50 caregivers completed a paper version of the questionnaire. Of these 50
caregivers, 31 caregivers (62%) completed the whole SCNS-P&C-F scale and 19 caregivers reported 1-30 missing data with a mean of five missing data by participant. Finally, 308 participants completed the whole questionnaire. Consequently, the factor structure of the SCNS-P&C-F was tested with 308 participants and the other analyses with 327 participants.
TA B L E 1 Sociodemographic and medical characteristics of the sample at T1 (N = 327) 
TA B L E 2 Item means, frequency of moderate or high unmet needs, Cronbach's alpha and factor structure of the SCNS-P&C-F at T1 
| Item distribution
The item raw means of the SCNS-P&C-F ranged from 1.28 to 2.31.
No item revealed a ceiling or floor effect (Table 2 ).
| Factor analysis
Confirming the factor structure of the SCNS-P&C-G ( (Table 2 ).
| Reliability
Cronbach's alpha coefficients for each factor were found to be appropriate (≥0.70) and ranged from 0.70 to 0.94 (Table 2) .
| Construct validity
| Convergent and divergent validity
Overall, all supportive care needs significantly correlated with the subdimensions of quality of life, except for self-esteem ( Table 3) . As Anxiety and depression were positively associated with all unmet supportive care needs and strongly associated with Emotional and Psychological Needs (0.43 and 0.40 respectively) as expected (Table 3) .
| Discriminant validity
Overall, discriminant validity was obtained ( The type of cancer (breast, digestive and other cancers) showed an effect on the Information and Health Care Needs and the Emotional and Psychological Needs. The stage of the cancer pathway (undergoing treatment vs. follow-up) had no effect on the level of unmet supportive care needs. As expected, the completion type (i.e. paper vs. online) showed no effect on the scores of the different unmet supportive care needs.
| Test-retest reliability
The ICC assessing the test-retest reliability of the four factors were significant ( Table 5 ). The ICC of the dimension of communication and family support was <0.70.
| D ISCUSS I ON
The aim of this study was to assess the psychometric properties and the factor structure of the French version of the SCNS-P&C. The good reliability and validity of the scale confirmed the possibility of using the SCNS-P&C-F as a research instrument. The scale seems also appropriate for routine use.
In accordance with the German version of the SCNS-P&C Overall, convergent and discriminant validities were confirmed. Unmet needs correlated with higher anxiety and depression symptoms and poorer quality of life, confirming previous findings (Girgis et al., 2011 (Girgis et al., , 2013 Kim et al., 2010; Lambert et al., 2012; Shin et al., 2011) . Self-esteem, assessed by feelings of being useful and doing one's best, was not significantly correlated with unmet needs. This positive aspect of caregiving and the feeling of gratification could have no effect on the supportive care needs TA B L E 3 Pearson correlations between the subdimensions of quality of life, anxiety and depression symptoms, and unmet supportive care needs (convergent and divergent validity) of caregivers. Future research should investigate this point with a specific focus on the link between caregivers' self-esteem and unmet needs.
Caregivers with subclinical or clinical anxiety and depression reported higher unmet needs in the four factors, as previously shown (Girgis et al., 2011 (Girgis et al., , 2013 . Caregivers with psychological distress may have more difficulties in using functional strategies to cope with caregiving and seeking help. They may also have stronger negative thoughts and perceptions of caregiving. Consequently, they may not gain benefits from supportive care nor be satisfied with the supportive care available.
Women caregivers reported higher unmet needs related to Health Care Service and Information and Communication and Family
Support than men caregivers. They tend to report higher negative experiences in caregiving, anxiety, depression and unmet needs (Lambert et al., 2012; Li, Mak, & Loke, 2013) , which can be explained by their tendency to perform more care tasks and take on more responsibilities than men caregivers (Li et al., 2013) .
Younger caregivers (<50 years old) reported higher unmet needs related to Emotional and Psychological and Work and Social Security domains, as previously shown (Girgis et al., 2011) . They tend to report more unmet needs and a poorer quality of life than older TA B L E 4 Level of unmet needs according to anxiety and depression symptoms, sociodemographic variables of caregivers, and medical data (discriminant validity) caregivers (Girgis et al., 2011 (Girgis et al., , 2013 Heckel et al., 2015; Kim et al., 2010; Lund et al., 2015; Shin et al., 2011) . Due to their younger age, they could have more responsibilities related to the management of children and work in daily life with a less stable professional and financial status than older carers. Consequently, they could have more support needs to cope with the impact of caregiving on their personal and social/working life.
Surprisingly, there is no significant difference between the unmet supportive care needs of caregivers during treatment and follow-up stages. Although the prevalence of unmet needs decreases from 6 to 24 months after diagnosis (Girgis et al., 2013) , caregivers still report unmet needs at the time of follow-up and several years after diagnosis (Campbell et al., 2009; Girgis et al., 2013; Turner et al., 2013) .
Unmet psychological and information needs appear to be most representative several years after diagnosis. In-depth analyses, based on items and better-defined subgroups by stage of cancer pathway and time since diagnosis, may reveal significant differences in unmet supportive care needs.
The professional and caregiver status and the cancer type also affected the caregivers' satisfaction with some supportive care needs.
Therefore, it is essential to take into account the gender, age, professional and caregiver status, and the level of anxiety and depression of caregivers, as well as the cancer type in the satisfaction of French caregivers' supportive care needs. This is in agreement with the findings of a systematic review, showing that being a woman, not being the spouse of the patient, having less social support, and distress are variables associated with higher unmet needs (Lambert et al., 2012) .
However, this review also revealed different results between studies about the effect of sociodemographic variables (e.g. gender, age, education level) on caregivers' supportive care needs. Future studies should define better the caregiver profiles at risk of unmet needs according to the culture and health system (see Girgis et al., 2011; Sklenarova et al., 2015a ).
| Study limitations
This study reveals limitations such as the homogeneity of the type of cancer (i.e. a majority of breast and digestive cancers) and no assessment of the change sensitivity and criterion validity as in the German and Australian versions (Girgis et al., 2011; Sklenarova et al., 2015a) . However, compared to these two validations, we assessed the reproducibility/repeatability of the scale.
| Clinical implications
It is essential to involve caregivers in routine patient care and to assess their supportive care needs for several reasons. First, this study showed a large proportion of moderate and high unmet needs (8.59-45.40%) in caregivers, associated with more distress
and a poorer quality of life as a result. Second, the experience of caregivers influences experience and adjustment of cancer patients. There is an interdependence between the supportive care needs, mental and physical health, and distress of patients and caregivers (Hodges, Humphris, & Macfarlane, 2005; Kershaw et al., 2015; Sklenarova et al., 2015a,b) . Third, patients and caregivers consider having cancer a shared experience, integrated into their interpersonal relationships (Illingworth, Forbat, Hubbard, & Kearney, 2010) . For instance, patients say that caregivers influence their symptoms and decision-making related to treatments.
Caregivers do not perceive themselves as such and view their role as part of their natural family responsibility (HashemiGhasemabadi et al., 2016; Madsen & Poulsen, 2011; Shaw et al., 2013) . Their focus on patient care results in little time to consider their own supportive needs and personal activities. This strong prioritisation of the patient's needs leads to negative outcomes and feelings of isolation, self-neglect and abandon. They report a lack of support from professionals and relatives. However, caregivers may hide their difficulties from professionals to avoid diverting resources and attention away from patients (Soothill et al., 2001 ). Health providers should reassure caregivers that their role, difficulties and supportive care needs are legitimate. To achieve this, a specific information booklet for caregivers could be produced with the coordinates and information specifically concerning caregivers and their potential needs. Professionals should evaluate the caregivers' well-being during meetings regularly, rather than only sometimes or rarely/never, as reported by the majority of caregivers (Lund et al., 2015) . Finally, the supportive care needs of the main caregiver should be assessed at each stage of the cancer pathway (Friðriksdóttir et al., 2011; Rohrmoser et al., 2017; Sklenarova et al., 2015b) . A short form of the SCNS-P&C-F should be validated for easy routine use to assist professionals to respond to caregivers' unmet needs. Future studies should also determine a 'clinically significant' level of caregivers' unmet supportive care needs, as previously recommended (Girgis et al., 2011) .
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